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(57)Abstract: 

PROBLEM TO BE SOLVED: To damp both bending vibration and 
vertical vibration generated in a crankshaft, by a simple structure. 
SOLUTION: A device is constituted by a large diametric flywheel 
member 14 connecting a flywheel 17 to a crankshaft 11 through a 
bending vibration damping plate 12 and a small diametric flywheel 
member 15 connected to the large diametric flywheel member 14 
through a vertical vibration damping plate 16. Relating to a bending 
vibration of the crankshaft 11, the large/small diametric flywheel 
member 14, 15 functions as an integral flywheel mass through the 
vertical vibration damping plate 16, by elastic deformation in a bending 
direction of the bending vibration damping plate, the bending vibration is 
damped. Relating to a vertical vibration, the small diametric flywheel 
member 15 functions as a flywheel mass, by elastic deformation in a 
vertical direction of the vertical vibration damping plate 16, the vertical 
vibration is damped. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Flywheel equipment of the engine characterized by having divided into the major-diameter flywheel 
member and the minor diameter flywheel member the flywheel formed successively to a crankshaft, and having 
connected the above-mentioned major-diameter flywheel member with the above-mentioned crankshaft 
through the plate for bending-vibration attenuation, and connecting the above-mentioned minor diameter 
flywheel member with the above-mentioned major-diameter flywheel member through the plate for longitudinal- 
oscillation attenuation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the flywheel equipment of the engine which supported the 
flywheel in the flexible condition to the crankshaft. 

[Description of the Prior Art] Although the technique of reducing rotation fluctuation with the inertial force of 
this flywheel is known for fixing a flywheel to a crankshaft from the former, since the no.se will occur if the 
bending vibration transmitted from the resonant frequency and crankshaft of this flywheel resonates, the 
technique which connects the above-mentioned flywheel with the above-mentioned crankshaft through the 
plate formed by the low rigidity material which has flexibility is known, for example, it is indicated by JP.Z 
1 1 8228 B 

[0003] The structure of a flywheel general to drawing 4 and drawing 5 is shown here. This flywheel 1 consists of 
low rigidity plate 1a which has the flexibility fixed to the edge of a crankshaft 2 with the RIN force plate 3, and 
flywheel mass 1b fixed to this low rigidity plate 1a. 

[0004] Bending-vibration R usually generates the above-mentioned crankshaft 1 around 200-300Hz. bince tne 
frequency band of this bending-vibration R is in an engine practical use region, the bending vibration which acts 
on a crankshaft 1 by making the above-mentioned flywheel mass 1b act as a dynamic damper by the elastic 
deformation of the above-mentioned low rigidity plate 2 is decreased. 

[Problem(s) to be Solved by the Invention] By the way. vibration generated in a crankshaft 2 has longitudinal 
oscillation (vibration of the direction which meets a crankshaft 2) T in addition to bending-vibration R Although 
it is possible to attenuate this longitudinal oscillation T by changing the rigidity of the above-mentioned low 
rigidity plate 2, if the rigidity of the low rigidity plate 2 is changed, it will become difficult to attenuate bending 

vibration. . _ . 

[0006] Therefore with the conventional general flywheel 1 , the both sides of the bending-vibration K and 
longitudinal oscillation T which are generated in a crankshaft 2 cannot be attenuated, and there is a limitation in 
it being [ in an engine room ] filled and reducing noise, such as a sound. 

[0007] In view of the above-mentioned situation, this invention is easy structure, without enlarging equipment, 
and aims at offering the flywheel equipment of the engine which can attenuate the both sides of the bending 
vibration and longitudinal oscillation which are generated in a crankshaft. 

[Me^ns for Solving the Problem] In order to attain the above-mentioned purpose, the flywheel equipment of the 
engine by this invention is characterized by having divided into the major-diameter flywheel member and the 
minor diameter flywheel member the flywheel formed successively to a crankshaft, and having connected the 
above-mentioned major-diameter flywheel member with the above-mentioned crankshaft through the plate for 
bending-vibration attenuation, and connecting the above-mentioned minor diameter flywheel member with the 
above-mentioned major-diameter flywheel member through the plate for longitudinal-oscillat.on attenuation. 
[0009] The minor diameter flywheel member connected with a major-diameter flywheel member and this major 
diameter flywheel through the plate for longitudinal-oscillation attenuation by the above-mentioned 
configuration to the bending vibration which acts on a crankshaft functions as one flywheel mass and decreases 
the above-mentioned bending vibration by the elastic deformation to the direction of bending of the plate for^ 
bending-vibration attenuation. Moreover, to the longitudinal oscillation which acts on a crankshaft, the above 
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mentioned minor diameter flywheel member functions as a flywheel mass, and decreases the above-mentioned 
longitudinal oscillation by the elastic deformation to the lengthwise direction of the plate for longitudinal- 
oscillation attenuation. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained based on the 
drawing of drawing 1 - drawing 3 . The plate 1 2 for bending-vibration attenuation is fixed to the end of the 
engine crankshaft 1 1 with the RIN force plate 13, and the ring-like major-diameter flywheel member 14 is fixed 
to this plate 12. Furthermore, the minor diameter flywheel member 15 is connected with the inner circumference 
of this major-diameter flywheel member 14 through the plate 16 for longitudinal-oscillation attenuation. Both 
these plates 12 and 16 are formed of low rigidity material, such as elastic material. 

[001 1] It is set up so that the above-mentioned plate 12 for bending-vibration attenuation may have big rigidity 
to the torsion of the hand of cut of the above-mentioned crankshaft 1 1 , and the load of shaft orientations, may 
select suitably the quality of the material, board thickness, or a configuration to bending to the axial rectangular 
cross direction and may serve as small rigidity. 

[0012] Moreover, the quality of the material, board thickness, or a configuration is selected so that the above- 
mentioned plate 16 for longitudinal-oscillation attenuation may have big rigidity to bending of the axial 
rectangular cross direction of the above-mentioned crankshaft 1 1 and may serve as small rigidity to the load of 
shaft orientations. 

[0013] A flywheel 17 consists of both above-mentioned plates 12 and 16 and both above-mentioned flywheel 
members 14 and 15, and this flywheel 17 is ****(ed) by the clutch housing 18. 

[0014] As shown in drawing 3 , the point section of the Maine drive shaft 19 which has extended from the 
change gear (not shown) is inserted in this clutch housing 18, the tip of this Maine drive shaft 19 is supported 
free [ relative rotation ] through the bearing which is not illustrated to the RIN force plate 13 of the above- 
mentioned flywheel 17, and that halfway is further supported pivotably by the above-mentioned clutch housing 
18 through the sealed bearing 20. 

[0015] With the gestalt of this operation, the well-known diaphragm spring type clutch device is built in this 
clutch housing 18. A diaphragm spring 24 and pressure plates 25 are formed successively by the inside of the 
clutch cover 22 which spline engagement of the hub section 21a of the clutch disc 21 prepared in this 
diaphragm spring type clutch is carried out at the above-mentioned Maine drive shaft 19, and is fixed to the rim 
of the above-mentioned major-diameter flywheel member 14 through the strap plate 23. 

[0016] furthermore — the above — a diaphragm spring — 24 — the above — a clutch housing — 18 from - 

- a projection — the above — Maine — a drive — a shaft — 19 — sheathing — carrying out — a sleeve — 18 

— a — an attitude — free — bearing — carrying out — having — **** — release bearing 26 — 
connecting — having — further — this — release — bearing ~ 26 — release — a fork — 27 — minding — a 
clutch — operating — a cylinder — 28 — a piston — connecting — having — **** . It is formed successively 
by the clutch master cylinder formed successively to the clutch pedal which this clutch operating cylinder 28 
does not illustrate, and by that of treading in of clutch pedal, the piston of the above-mentioned clutch 
operating cylinder 28 projects with oil pressure, and operates. 

[0017] The above-mentioned clutch disc 21 intervenes between the above-mentioned major-diameter flywheel 
member 14 and the above-mentioned pressure plate 25, it is pinched by both the above-mentioned members 14 
and 25 at the time of clutch pedal release, and it transmits the driving force from a crankshaft 1 1 to the above- 
mentioned Maine drive shaft 19 through this clutch disc 21. 

[0018] Next, an operation of the gestalt of the above-mentioned configuration ****** implementation is 
explained. When the clutch pedal which is not illustrated is in a release condition, it will be in the clutch 
engagement condition that the clutch disc 21 was pinched between the major-diameter flywheel member 14 and 
the pressure plate 25. The driving force from a crankshaft 1 1 should pass the plate 12 for bending-vibration 
attenuation, and the major-diameter flywheel member 14. It is transmitted to a pressure plate 25 through the 
strap plate 23 from a clutch cover 22. It is transmitted to a clutch disc 21 by the frictional force generated 
according to the forcing load of a diaphragm spring 24, and is transmitted to the Maine drive shaft 19 from hub 
section 21a of this clutch disc 21. 

[0019] The above-mentioned major-diameter flywheel member 14 is connected through the plate 12 for 
bending-vibration attenuation to the above-mentioned crankshaft 11. Furthermore, since the minor diameter 
flywheel member 15 is connected with the above-mentioned major-diameter flywheel member 14 through the 
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plate 16 for longitudinal-oscillation attenuation, It functions as a flywheel mass which both these flywheel 
members 14 and 15 minded plate 16 for longitudinal-oscillation attenuation, and unified. Since rigidity [ as 
opposed to the direction of bending of a crankshaft 1 1 in the above-mentioned plate 12 for bending-vibration 
attenuation ] is set up small, The above-mentioned flywheel mass acts as a dynamic damper by the elastic 
deformation to the direction of bending of this plate 12 for bending-vibration attenuation, and the bending 
vibration of a crankshaft 1 1 declines. 

[0020] Moreover, since it is set up so that it may have big rigidity to the load of the direction where the above- 
mentioned plate 12 for bending-vibration attenuation meets a crankshaft 1 1, It is possible that the plate 12 for 
bending-vibration attenuation and the major-diameter flywheel member 14 rotate to one as some crankshafts 
1 1 to longitudinal oscillation. It will support in the condition of the above-mentioned plate 16 for longitudinal- 
oscillation attenuation making the minor diameter flywheel member 15 a flywheel mass, and permitting the 
elastic deformation to a lengthwise direction. Consequently, by this The above-mentioned minor diameter 
flywheel member 15 acts as a dynamic damper to the above-mentioned plate 12 for bending-vibration 
attenuation, and the crankshaft 11 containing the major-diameter flywheel member 14, longitudinal oscillation 
declines, and it is ****. 

[0021] In addition, if clutch pedal is broken in, a clutch working fluid will be fed by the operating cylinder 28, a 
piston will be pressed, the release fork 27 lengthens the release bearing 26, the diaphragm spring 24 formed 
successively to this release bearing 26 will be sagged, pinching of the clutch disc 21 by the pressure plate 25 
and the major-diameter flywheel member 14 will be solved, and a clutch will be canceled. 
[0022] 

[Effect of the Invention] As mentioned above, as explained, to the bending vibration which acts on a crankshaft 
according to this invention, a major-diameter flywheel member, the plate for longitudinal-oscillation attenuation, 
and a minor diameter flywheel member function as one flywheel mass, and the above-mentioned bending 
vibration declines because the plate for bending-vibration attenuation carries out elastic deformation. Moreover, 
longitudinal oscillation declines because the above-mentioned minor diameter flywheel member functions as a 
flywheel mass to longitudinal oscillation and the plate for longitudinal-oscillation attenuation carries out elastic 
deformation. Consequently, without enlarging clutch structure, moreover, with easy structure, the both sides of 
the bending vibration and longitudinal oscillation which are generated in a crankshaft can be attenuated 
efficiently, and the noise by longitudinal oscillation can also be reduced not to mention the noise by bending 
vibration. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The H sectional view of drawing 2 

[Drawing 2] The front view of flywheel equipment 

[Drawing 3] The cross-section side elevation in the condition of having built flywheel equipment into the clutch 
housing 

[Drawing 4] The cross-section side elevation of conventional flywheel equipment 

[Drawing 5] The side elevation in the condition of having fixed conventional flywheel equipment to the 
crankshaft 

[Description of Notations] 

1 1 — Crankshaft 

12 — Plate for bending-vibration attenuation 

14 — Major-diameter flywheel member 

15 — Minor diameter flywheel member 

1 6 — Plate for longitudinal-oscillation attenuation 
1 7 — Flywheel 
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